Angular immediate loading: three-dimensional finite element analysis.
The aim of the study was to analyze the stress distribution in the bone around implants under 0, 5, 10, and 20 degrees of loading. Four mandible models, embedded with cylindrical implants with immediate-load angle of 0, 5, 10, and 20 degrees, were analyzed using the software ANSYS 10.0. The von Mises stress of the implant-bone interface mainly including the implant neck as well as the middle and apex areas was calculated when the implants were loaded with 200-N forces. Stress is mainly concentrated in the bone interface of the implant neck. With the loading implant inclining by 20 degrees, the stress concentrated in the neck of the distal side bone interface is of statistical significance (P < 0.05) when compared with the other groups; when inclined by 0 and 5 degrees, there is no statistical significance; when inclined by 10 degrees, there is statistical significance. The stress in the mesial side of the implant-bone interface is relatively small, and it has no statistical significance in each corresponding site (P > 0.05). The immediate load of the implant mainly increases the stress in the cortical bone around the neck of the implant. It is necessary to pay attention to the impact of the stress at the angle greater than 20 degrees or above on the implant neck; the stress in change is not obvious in the middle and apex areas of the implant as well as in the middle and apex areas of the implant under a lateral force within 20 degrees.